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[Abstract] 

[Problem] To provide an industrially superior novel method for 
manufacturing a sulfonamide derivative (II) having excellent activity 
as a pharmaceutical agent, and a novel intermediate thereof. 

[Solution] A method for manufacturing a sulfonamide 
derivative (II) represented by formula (II) 

[II] 

(wherein X is a halogen atom and R is an optionally substituted 
aromatic ring or an optionally substituted heterocyclic ring), 

characterized by reacting a nitro compound (III) represented by 
formula (III) 

[HI] 

(wherein X is as defined above) 

with iron and ammonium chloride to yield an amine 
hydrochloride (I) represented by formula (I) 
[I] 

(wherein X is as defined above), followed by reaction of the 
amine hydrochloride (I) with a sulfonyl chloride derivative 
represented by formula RS0 2 C1 (wherein R is as defined above). 

[Claims] 

[Claim 1 ] A method for manufacturing a sulfonamide derivative 
(II) represented by formula (II) 

[II] 

(wherein X is a halogen atom and R is an optionally substituted 
aromatic ring or an optionally substituted heterocyclic ring), 
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characterized by reacting an amine hydrochloride (I) 
represented by formula (I) 

[I] 

(wherein X is as defined above), with a sulfonyl chloride 
5 derivative represented by formula RS0 2 C1 (wherein R is as defined 

above). 

[Claim 2] A method for manufacturing a sulfonamide derivative 
(II) represented by formula (II) 

[II] 

10 (wherein X and R are as defined above 1 ) 

characterized by reacting a nitro compound (III) represented by 
formula (III) 

[in] 

(wherein X is as defined above) 
15 with iron and ammonium chloride to yield an amine 

hydrochloride (I) represented by formula (I) 
[I] 

(wherein X is as defined above), followed by reaction of the 
amine hydrochloride (I) with a sulfonyl chloride derivative 
20 represented by formula RS0 2 C1 (wherein R is as defined above). 

[Claim 3] The method for manufacturing a sulfonamide 
derivative (II) according to claim 2, wherein a solvent used in a step 
of reacting the nitro compound (III) with iron and ammonium chloride 
is a mixture of water and a lower alcohol. 
25 [Claim 4] The method for manufacturing a sulfonamide 

derivative (II) according to claim 2 or 3, wherein the temperature of 
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the reaction ranges from 30 to 90°C in a step of reacting the nitro 
compound (III) with iron and ammonium chloride. 

[Claim 5] The method for manufacturing a sulfonamide 
derivative (II) according to claim 1 5 wherein R is a sulfamoylphenyl 
5 group and X is a chlorine atom. 

[Claim 6] The method for manufacturing a sulfonamide 
derivative (II) according to claims 2 to 4, wherein R is a 
sulfamoylphenyl group and X is a chlorine atom. 

[Claim 7] A compound 7-amino-3-chloro indole hydrochloride 
10 represented by the formula below- 

[Formula 6] 

[Detailed Description of the Invention] 
[0001] 

1 5 [Field of Industrial Application] 

The present invention relates to an industrially superior novel 
method for manufacturing the sulfonamide derivative (II), which has 
excellent activity as a pharmaceutical agent, disclosed in Japanese 
Patent Application Laid-open No. H07- 165708 and Japanese Patent 
20 Application No. H07-37456. 

[0002] 

[Background Art] 

As a method for preparing synthesis intermediates that are 
necessary in the manufacture of sulfonamide derivatives (II), Japanese 
25 Patent Application Laid-open No. H07- 165708 discloses for instance, 

in Manufacturing example 10, a method for manufacturing 7-amino- 
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3 -chloro indole by reacting 3-chloro-7-nitroindole with stannous 
chloride and hydrochloric acid. 

[Conventional method (1)] 

[0003] 

[Formula 7] 

[0004] As a method for manufacturing the same intermediate, 
Japanese Patent Application No. H07-37456 discloses in 
Manufacturing example 1 a method for manufacturing 7-amino-3- 
chloroindole by reacting 3-chloro-7-nitroindole with sodium 
hydrosulfite in the presence of sodium hydroxide. 

[Conventional method (2)] 

[0005] 

[Formula 8] 

[0006] Next, as a conventional method for manufacturing a 
sulfonamide derivative (II), Japanese Patent Application Laid-open 
No. H07- 165708 discloses in Example 19 a method for manufacturing 
N-(3-chloro-7-indolyl)-l ,4-benzenedisulfonamide by reacting 7- 
aminoindole and 4-chlorosulfonyl benzenesulfonamide to yield N-(7- 
indolyl)-l,4-benzenedisulfonamide 3 which is then made to react with 
N-chlorosuccinimide. 

[Conventional method (3)] 

[0007] 

[Formula 9] 

[0008] Also, Japanese Patent Application No. H07-37456 
discloses in Manufacturing example 4 a method for preparing N-(3- 
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chloro-7-indolyl)-4-cyanobenzenesulfonamide by reacting 7-amino-3- 
chloroindole with 4-cyanobenzenesulfonyl chloride. 

[Conventional method (4)] 

[0009] 

5 [Formula 10] 

[0010] 

[Problem to be Solved by the Invention] 

However, the yields in the above-described conventional 
methods (1) and (2), wherein 3-chloro-7-nitroindole is reduced to 
10 yield 7-amino-3-chloroindole, are low (Conventional method (1): 67%, 

(2): Conventional method (2) : 77%), which is insufficient for an 
industrial method. Moreover, the 7-amino-3-chloroindole produced is 
problematic in that it is unstable, being extremely prone to undergo 
oxidation. 

15 [0011] The total yield in the above-described conventional 

method (3) for manufacturing N-(3-chloro-7-indolyl)-l,4- 
benzenedisulfonamide, at 45.3%, is also low, and insufficient for an 
industrial manufacturing method. Moreover, the last step in 
Conventional method (3) entails a drawback in that the chlorination 

20 carried out therein has low substituent regioselectivity and is prone to 

result in excess reaction, with byproducts such as N-chloro species 
and multiple adducts in other positions of the indole backbone that are 
difficult to purify. 

[0012] Also, the yield in the above-described conventional 

25 method (4) for manufacturing N-(3-chloro-7-indolyl)-4- 
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cyanobenzenesulfonamide, at 77.2%, is not necessarily satisfactory 
from an industrial viewpoint. 

[0013] Thus, no industrially superior methods have been 
described thus far for manufacturing the sulfonamide derivative (II) 
having excellent action as a pharmaceutical agent; hence, there is a 
need for novel, better methods. 

[0014] [Means for solving the problem] 

The present inventors carried out diligent research in order to 
improve the above problems. As a result, they perfected the present 
invention upon finding that the target sulfonamide derivative (II) can 
be manufactured with good yields and purity by reacting a nitro 
compound (III) with iron and ammonium chloride to yield an amine 
hydrochloride (I), and by reacting then the amine hydrochloride (I) 
with a sulfonyl chloride derivative. Specifically, the present invention 
relates to a method for manufacturing a sulfonamide derivative (II), in 
which a nitro compound (III) represented by the formula below 

[0015] 

[Formula 1 1] 

[0016] (wherein X is a halogen atom), is reacted with iron and 
ammonium chloride to yield an amine hydrochloride (I) represented 
by the formula below 

[0017] 

[Formula 12] 

[0018] (wherein X is as defined above), followed by reaction of 
the amine hydrochloride (I) with a sulfonyl chloride derivative 
represented by formula RS0 2 C1 (wherein R is an optionally 
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substituted aromatic ring or an optionally substituted heterocyclic 
ring), to yield a sulfonamide derivative (II) represented by the formula 
below 

[0019] 

[Formula 13] 

[0020] (wherein R and X are as defined above) 
The present manufacturing method can be summarized in the 
following process diagram. 
[0021] 

[Formula 14] 
Step 1 

Polar solvent 
Step 2 

[0022] In the formulae, X represents a halogen atom, more 
specifically, a chlorine atom, a bromine atom, a fluorine atom or an 
iodine atom, preferably a chlorine atom or a bromine atom, and yet 
more preferably a chlorine atom. R represents an optionally 
substituted aromatic ring or an optionally substituted heterocyclic ring. 
Specific examples of aromatic rings include, but are not limited to, 
phenyl groups, indenyl groups, naphthyl groups, azulenyl groups, 
anthranil groups, etc., preferably phenyl groups. Specific examples of 
heterocyclic rings include, but not limited to, pyridyl groups, pyrazyl 
groups, pyrimidyl groups, pyrrolyl groups, imidazolyl groups, 
pyrazolyl groups, indolyl groups, isoquinolyl groups, quinolyl groups, 
phthalazyl groups, naphthyridinyl groups, quinoxanyl groups, 
quinazolinyl groups, furanyl groups, pyranyl groups, thienyl groups, 
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etc., preferably pyridyl groups, quinolyl groups, ftiranyl groups and 
thienyl groups. 

[0023] The aromatic ring or heterocyclic ring may be optionally 
substituted; specific examples of substituents include herein, but are 
not limited to, sulfamoyl groups, carbamoyl groups, lower alkyl 
groups, cycloalkyl groups, halogenated lower alkyl groups, lower 
alkoxy groups, halogen atoms, cyano groups, nitro groups, thio- lower 
alkoxy groups, lower alkyl sulfonyl groups, amino groups optionally 
substituted with lower alkyl groups, acylamino groups, sulfonylamino 
groups, etc.; preferably sulfamoyl groups. 

[0024] Specific examples of the nitro compound (III) include, 
but are not limited to, the following compounds: 

(1) 7-nitro-3-chloroindole 

(2) 6-nitro-3-chloroindole 

(3) 5-nitro-3-chloroindole 

(4) 4-nitro-3-chloroindole 

(5) 7-nitro-2-chloroindole 

(6) 6-nitro-2-chloroindole 

(7) 5-nitro-2-chloroindole 

(8) 4-nitro-2-chloroindole 

[0025] Specific examples of the amine hydrochloride (I) 
include, but are not limited to, the following compounds: 

(1) 7-amino-3-chloroindole hydrochloride 

(2) 6-amino-3-chloroindole hydrochloride 

(3) 5-amino-3-chloroindole hydrochloride 

(4) 4-amino-3-chloroindole hydrochloride 
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(5) 7-amino-2-chloroindole hydrochloride 

(6) 6-amino-2-chloroindole hydrochloride 

(7) 5-amino-2-chloroindole hydrochloride 

(8) 4-amino-2-chloroindole hydrochloride 

[0026] Specific examples of the sulfonamide derivative (II) 
include, but are not limited to, the following compounds: 

(1) N«(3-chloro-7-indolyl)-l ? 4-benzenedisulfonamide 

(2) N-(3-chloro-7-indolyl)-4-cyanobenzenesulfonamide 

(3) N-(3-chloro-7-indolyl)-4-nitrobenzenesulfonamide 

(4) N-(3-chloro-7-indolyl)-4-aminobenzenesulfonamide 

(5) N-(3-chloro-7-indolyl)- 
4(methanesulfonamido)benzenesulfonamide 

(6) 3-chloro-N-(3-chloro-7-indolyl)benzenesulfonamide 

(7) 4-carbamoyl-N-(3-chloro-7-indolyl)benzenesulfonamide 

(8) N-(3-chloro-7-indolyl)-4-(methoxy 
carbonylamino)benzenesulfonamide 

(9) N-(3 -chloro-7-indoly l)-4-(N- 
methoxysulfamoyl)benzenesulfonamide 

(1 0) N-(3-chloro-7-indolyl)-4- 
(dimethylaminosulfonylamino)benzenesulfonamide 

[0027] 

The various steps of the present invention are explained in 
detail next) 

(refer to [Formula 14] above) 
(1) Step 1 
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In this step an amine hydrochloride (I) is prepared by reacting a 
nitro compound (III) with iron and ammonium chloride, specifically, 
this step involves reducing the nitro group to an amino group. There 
are numerous ordinary methods for reducing nitro groups to amino 
groups; however, when halogen atoms are present in the molecule, as 
in the nitro compound (III) of the present invention, a problem arises 
in the form of a concurrent dehalogenation reaction taking place 
simultaneously through reduction also of the halogen atom. For 
instance, in Manufacturing example 10 of Japanese Patent Application 
Laid-open No. H07- 165708 is described a reduction method using a 
platinum-carbon catalyst wherein not enough target compound is 
obtained because of predominant production of the dechlorinated 
species. In the present invention, by contrast, no dehalogenation 
occurs at all, which allows selectively reducing the nitro group alone. 
For this step can be used the procedure outlined in (Synthetic 
Communications), 22(22), 3189-3195, 1992, which in the present 
invention is carried out under more preferable reaction conditions, as 
set forth below. 

[0028] The solvent used is preferably water or a polar solvent, 
or a mixture of two or more such solvents. Specific examples of polar 
solvents include, but are not limited to, mixtures of water with 
solvents such as methanol, ethanol, 1-propanol, 2-propanol, 1-butanol, 
2-butanol, 3-butanol, pentanol, hexanol or other lower alcohols, 
acetonitrile, tetrahydrofuran, dimethyl sulfoxide, etc., preferably, 
among the foregoing, methanol, ethanol, 1-propanol, 2-propanol, and 
yet more preferably 2-propanol. The most preferred solvent is a 
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mixture of water and 2-propanol. The amount of solvent is not 
particularly restricted, and ranges ordinarily from 1 to 100 times the 
weight of the nitro compound (III). 

[0029] Iron is preferably in a form having a large specific 
5 surface area, in particular, for instance, in the form of iron powder. 

The amount of iron powder is not particularly restricted, and ranges 
ordinarily from 1 to 100 times the weight of the nitro compound (III). 

[0030] Ammonium chloride may be added directly as a powder, 
but is ordinarily added as an aqueous solution thereof. The amount of 
10 ammonium chloride used is not particularly restricted, and it usually 

ranges form 0.01 to 100 equivalents, relative to the nitro compound 
(III), preferably 0.1 to 10 equivalents. 

[0031] The reaction conditions are not particularly restricted, 
and usually involve mixing the nitro compound (III) with the solvent, 
15 and then adding thereto, under stirring, an aqueous solution of 

ammonium chloride. The reaction temperature is not particularly 
limited and may range from 0 °C to the reflux temperature of the 
solvent, and more preferably from 30 to 90 °C. When the reaction is 
conducted at 50 °C, the reaction is over within about 2 hours. The 
20 target compound can be obtained with a higher purity and with a 

colorless appearance if this step is carried out in the presence of an 
inert gas such as nitrogen, argon or the like. 

[0032] Once the reaction is over, the reaction solution is 
basified, is extracted with a solvent and is further treated with 
25 hydrogen chloride / ethyl acetate or injected hydrogen chloride gas, 
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etc. to yield the target amine hydrochloride (I). The product can be 
further purified through recrystallization, etc. 
[0033] (2) Step 2 

In this step the amine hydrochloride (I) and the sulfonyl 
chloride derivative are reacted to prepare the sulfonamide derivative 
(II). This step can be carried out using ordinary sulfonamidation 
methods, though preferably in the presence of a dehydrochlorinating 
agent such as pyridine, triethylamine, dimethylaniline, potassium 
carbonate or the like. 

[0034] In the present invention, also, it is possible to carry out 
Step 2 after isolating the amine hydrochloride (I) of Step 1 , or to link 
the reactions of Steps 1 12 without isolating the amine 
hydrochloride(l). 

[0035] 7-amino-3-chloroindole hydrochloride, the synthesis 
intermediate in the present invention, is a novel compound. As is well 
known, the free form of 7-amino-3-chloroindole is extremely unstable 
towards oxidation; thus, conventional methods are highly problematic 
in that, although sulfonamidation is carried out after isolation of the 
free form of 7-amino-3-chloroindole hydrochloride, the resulting 
sulfonamide cannot be preserved as a synthesis intermediate, and 
requires the utmost handling precautions during manufacture, while 
purification after sulfonamidation is extremely difficult. Using a 
hydrochloride form, however, affords a dramatic increase in stability, 
thereby solving the above problems; in addition, the hydrochloride 
can be used as is in the subsequent sulfonamidation step, without 
reverting to the free form, which is highly useful from an industrial 
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viewpoint. The novel compound 7-amino-3-chloroindole 
hydrochloride is therefore a highly valuable compound as compared 
with the conventional free form. 

[0036] The invention is explained in detail next by way of 
examples and comparative examples, though it is in no way meant to 
be limited to or by them. 

[Example] 

Example 1 

Synthesis of 7-amino-3-chloroindole hydrochloride 
[0037] 

[Formula 15] 

To a mixture of 9.83 g of 3-chloro-7-nitroindole and 2-propanol 
(300 ml) were added, in a nitrogen atmosphere, 11.17 g of iron 
powder and a solution of water (300 ml) and 21.4 g of ammonium 
chloride, then the mixture was heated for 2 hours under stirring in an 
oil bath at 60 °C. The reaction solution was filtered, the residue was 
washed with ethanol (300 ml), and the filtrate was concentrated under 
reduced pressure to about half the volume. To the concentrate were 
added, for liquid separation, water (100 ml), diethyl ether (400 ml) 
and an IN aqueous solution (200 ml) of sodium hydroxide; the 
organic layer was washed with a saturated aqueous solution of sodium 
hydrogencarbonate (300 ml), water (300 ml), saturated brine (300 ml), 
in this order, was desiccated with anhydrous magnesium sulfate, and 
was then concentrated to about half the volume. To the latter 
concentrate was added a 4N-hydrogen chloride / ethyl-acetate solution 
(50 ml); the precipitated crystals were filtered off, were washed with 
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diethyl ether (300 ml) and were vacuum dried to yield 9.64 g of the 
target compound. 

(Yield: 95%, purity: 99.8%). 

[0039] 

lH-NMR(500MHz,DMSO-d6); S(ppm) 11.73(lH,s), 11.50- 
7.70(3H,br), 7.67(lH,d,J=2.7Hz), 7.45-7.40(lH,m),7. 1 7-7. 1 2(2H,m). 
FAB-MS; m/z=167 (MH+). 

[0040] 

Comparative example 1 

Synthesis of 7-amino-3-chloroindole 

Following the method of Manufacturing example 1 of Japanese 
Patent Application No. HH07-37456, 3-chloro-7-nitroindole was 
reduced with sodium hydrosulfite in the presence of IN sodium 
hydroxide, to yield 7-amino-3-chloroindole. 

(Yield: 77%, purity: 86%) 

[0041] 7-amino-3-chloroindole was obtained in the same way 
using herein 0.25N sodium hydroxide. 
(Yield: 42%, purity: 98.7%) 
[0042] 
Example 2 

Synthesis of N-(3-chloro-7-indolyl)-l ,4-benzenedisulfonamide 
[0043] 

[Formula 16] 
[0044] 

To a mixture of 2.18 g of 7-amino-3-chloroindole hydrochloride 
and tetrahydrofuran (36 ml) were added, under ice cooling, pyridine 
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(2.6 ml) and 2.80g of 4-chlorosulfonyl benzenesulfonamide, in this 
order, then the resulting solution was stirred for 1.5 hours. The 
reaction solution was concentrated under reduced pressure, then to the 
residue were added, for liquid separation, ethyl acetate (350 ml) and 
0.5N hydrochloric acid (300 ml); the organic layer was washed twice 
with saturated brine (200 ml), a saturated aqueous solution of sodium 
hydrogencarbonate (250 ml), saturated brine (200 ml), in this order, 
then the organic layer was desiccated with anhydrous magnesium 
sulfate, after which it was concentrated under reduced pressure. The 
residue was dissolved in ethyl acetate (350 ml); to this solution were 
added 2 g of activated carbon, then the solution was discolored for 30 
minutes in an oil bath at 80 °C. After filtering off the activated carbon, 
the solution was concentrated under reduced pressure to yield 4.09 g 
of the target compound. 

(Yield: 98.7%) 

[0045] Example 3 

Synthesis of N-(3 -chloro-7-indoly 1)- 1 ,4-benzenedisulfonamide 
To a mixture of 590 mg of 3-chloro-7-nitroindole and 2- 
propanol (10 ml) were added, in a nitrogen atmosphere, 503 mg of 
iron powder, and a solution of water (2 ml) and 32 mg of ammonium 
chloride, then the mixture was heated for 2 hours under stirring in an 
oil bath at 60 °C. The reaction solution was ice-cooled, and was 
filtered through celite lined with 590 mg of activated carbon, into a 
receiver filled with IN hydrochloric acid (3 ml), followed by washing 
of the residue with ethyl acetate (15 ml). The resulting filtrate was ice- 
cooled, then thereto were added pyridine (0.97 ml), and a solution of 
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ethyl acetate (5 ml) and 767 mg of 4-chlorosulfonyl 
benzenesulfonamide, in this order, followed by stirring for 3 hours. 
The reaction solution was washed twice with IN hydrochloric acid 
(10 ml), twice with a saturated aqueous solution of sodium 
5 hydrogencarbonate (10 ml), and once with saturated brine (10 ml), in 

this order, then the solution was discolored with activated carbon, was 
desiccated with anhydrous magnesium sulfate, then the solvent was 
distilled off to yield 1.0 g of a white target compound. 

(Yield: 86.3%) 
10 [0046] 

Example 4 

Synthesis of N-(3-chloro-7-indolyl)-l,4-benzenedisulfonamide 
To a mixture of 100 g of 3-chloro-7-nitroindole and 2-propanol (1.2 
L) were added, in a nitrogen atmosphere, a solution of water (300 ml) 

15 and 5.44 g of ammonium chloride; after heating in a water bath at 

60°C, 28.4 g of iron powder were added three times at 40 minute 
intervals, each time washed into the solution with 2-propanol (100 ml). 
After heating and stirring for 1 hour, the reaction solution was ice- 
cooled, and was filtered through celite lined with 50 g of activated 

20 carbon, into a receiver filled with IN hydrochloric acid (510 ml), 

followed by washing with 2-propanol (100 ml) and ethyl acetate (1L). 
The resulting filtrate was ice-cooled, then thereto were added pyridine 
(165 ml) and a solution of ethyl acetate (700 ml) and 143.1 g of 4- 
chlorosulfonyl benzenesulfonamide, followed by stirring for 19 hours. 

25 The reaction solution was washed twice with IN hydrochloric acid 

(1.5 L), with water (200 ml), with a saturated aqueous solution of 
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sodium hydrogencarbonate (1.5 L), and with saturated brine (200 ml), 
in this order; thereafter, the solution was discolored with 30 g of 
activated carbon and desiccated with 100 g of anhydrous magnesium 
sulfate, followed by filtration and washing with ethyl acetate (500 ml). 
The solvent was partially distilled off down to about 1L; to the 
solution was then added toluene (2L), followed by heating and stirring 
at 60°C for 1 hour, after which the ethyl acetate was distilled off; the 
precipitated crystals were filtered, were washed with toluene and 
hexane, and were vacuum dried, to yield 184.1 g of a white target 
compound. 

(Yield: 93.8%, purity: 99.2%) 

The above crystals were dissolved through heating in acetone 
(1.1L); to the solution was slowly added water (1.1L), then the 
solution was stirred overnight at room temperature; the precipitated 
crystals were filtered, were washed with a (1:2) mixture (700 ml) of 
acetone /water, and were vacuum-dried to yield 157.0 g of the white 
target compound. 

(Recrystallization yield: 85%, purity: 99.8%) 
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Since claim 2 is an independent claim, should be expressed as "wherein X is a 
halogen atom and R is an optionally substituted aromatic ring or an optionally 
substituted heterocyclic ring"? 
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